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FOREWORD 



The United States is going metric. Acceptance by bitsiness and^ industry as a necessity for world 
t'rade is accelerating the shift to metrics. All teachers in this State should be assessing their part 
in this change process. The Coraniissioner of Education has issued a policy statement endorsing metric 
instruction to prepare students to live in a metric world. 

Tiie metric system is really very simple. It is based on tens. Changing from one multiple or sub- 
multiple of a unit to another is accomplished by multiplying, or dividing by ten. Changeover is pres- 
ently on a voluntary basis, but is part of a woridx^ide trend .\ Over 90 percent of the world's popula- 
tion Live in metric countries, or ones which are changing to metrics. 

Three strategies are basic to instruction in metrics. 

. -The Need to Know 

All people will need to know the basics of the metric system of measurement but not 
everyone wijl need to -know all about metrics. Students will need ' .j those terms and 
practices necessary to substitute for present measurement instruction. It is not 
necessary to memorii^e metric symbols, preffxes, base units, or derived units before the 
information is relevant to ongoing instruction. 

Metric First 

The recommended format for writing measurements is to give the size, mass, or 
distance in correct metric terms followed by the customary measurement in brackets, if 
it is necessary. Thus twenty centimeters would be written 20 cm (7 7/8"). Using metric 
first will promote the concept of rounding off in metric just as we now do with customary 
measurements. ^ 

Compare, Don't Convert 

Compare or estimate distances, sizes, mass, or temperatures while learning the new 
system of measurement. Arithmetic conversions will not lead to facility with metrics. 

In the belief that an immediate resource was needed, Arthur J. Dudley, Chief of the Bureau of 
Industrial Arts, initiated action resulting in this publication. These metric resources were compiled 
from materials develc>ped by the Center for Metric Education, Western Michigan University. Selections 
were made by Jarvis Baillargeon, assisted by the staff of the Bureau of Industrial Arts. Robert H. 
Bielefeld,- Director, Division of Occupational Education Instruction, recognized the use of these 
materials in a variety of occupational and practical arts courses. 

These master sheets are bping distributed to library media resource staff in each secondary and 
occupational school in the State for the local production of instructional handouts or overhead trans- 
parencies. Their use in schools will facilitate the preparation of learners to adequately handle the 
metric system in common measurements. 

G. Earl Hay, Supervisor 
Bureau of Oooupational and Career 
Curriculum Development 

Gordon E. Van Hooft, Director : 'i 

[>ivii)ion of Currioulurn Development 

I ■ ■ ■ . 
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This material is reproduced by the New York State Educatlon Department 
as a service to schools in the State. The materials were developed 
for the U.S. Office of Education by the Center for Metric Education^ 
Western Michigan University, as part of Sponsored Pro jejct No. V257006, 
Grant No. OEG-0-72-1868. The Nev7 York State Education Department is 
not responsible for the content accuracy of the materials. Spellings 
of b^sic units are according to current practices of International 
System of Units (Sl) > and are subject to adoption in the United States 

This publication contains materials for the local production of trans-- 
parencies or classroom instructional materials. It is a resource for 
lesson planning for metric instruction. The material is in thm, public 
domain and may be reproduced for classroom use. 
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Temperatures, Steel Colors, and Related Processes 



Colors 



Processes 





White 


2500 










Teiiow-vvnite 


2300° 




'\ 


2200° 






2100° 




Yellow 


2000" 






1900° 




Orange- Red 


1800° 






1700° 






1600° 


Heat 


Light cherry red 


1500° 


Colors 








Cherry red 


1400° 






1 '3nnO 
louu 




Dark red 








1200° 






1100° 




1000° 




Very darl< red 


900^ 








800° 




Black red in dull light 






or darkness 

jj ■■ ITW-l 


700° 




1 Pale blue (310°C) 


600° 




Violet (285°C) 




Temper 


Purple (274°C) 


500° 


Colors 


Yellowish-Brown (254°C) 


400° 




Dark straw (241 °C) 








300° 




Light straw (218°C) 





100° 
0° 



1371°. 
1315° 

1259°. 

1204° 

1149° 

1093°. 
1036° 

981° 
926° 

871°. 
815° 

760°. 

704° 

643° . 
593° 

538° 

482° 
426° 

371° 

315" 

260° 
204° 

149° 

93° 
38° 
18° 



Welding 



—High speed steel hardening 
(1177-1343°C) 



Alloy tool steel hardening 
(816-1066°C) 



Carbon tool steel hardening 
(732-8b°C) 



•High speed steel tempering 
(538-593°C) 



•Carbon tool steel tempering 
(149-566°C) 
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FINE THREAa 
SERIES 
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60 



50 



40 ^- 



20 
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36b(3 



27x2 
24x2 
225tl 5 

18x1 5 
text 5 



14x15 ' 
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68^(6 
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56K5.5 
52x5 



48x5 
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"lHx4"~' 
33k3.5 
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24x3 
22x2.5 
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16x2 



-«x4 



14x2 - 
12x1 75- 



— -?xl - 
~fcH 



4.5x 75- 
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i;4x.3 - 



ISO I 
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-2 1/24 - 
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• IrS 
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■ 3/4^ iF 
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PROBABLE BASIC METRIC SIZES OF SOFTWOOD LUMBER SURFACED FOUR SIDES - 

U.S.A. 

The following chart shows a close approximation to probable 
American lumber sizes. This chart is designed to show how we might 
proceed with our lumber conversions in this country; that is, by 
converting to the nearest millimetre equivalent. For example^ in the 
.75^' or 3/4" standards we might adopt a 19 mm size. It would be hopedj 
hoxveverg that we would have the good sense to round these off to the 
nearest millimetre in order to make them more easy with which to work. 
For examples a piece of half inch lumber might become 15 mm instead 
of 13 and a piece of 3/4" lumber might become 20 instead of 19, 
slightly larger in each case. Note that the same thing holds true 
with the metric length equivalent. We may have to retain direct metric 
equivalents for customary sizes for repair and modeling reasons. For 
examples we may have to continue to make sheets of plywood 1.22 m by 
2,44 m which is, of courses the metric equivalent for the 4' x 8' sheets 
of plywood. The reason for this continuance would be to accommodate 
stud placement in a wall section. When it comes to determining the 
lengths for lumber, we will probably select a lo80 m length to 
approximate 6'; a 2.40 m length to approximate 8'; 3.00 m for 10'; 
3.60 m for 12"; 4.2 m for 14^^; 4.8 m for le** ; 5.4 m for 18» ; and 6.1 m 
for 20' o Because there is no movement in the United States to 
determine metric lumber sizes ^ the chart should b^. considered for 
study and discussion purposes onlyc 
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Probable Basic Metric Sizes of Softwood 
Lumber Surfaced Four Sides 
U.S.A. 



Thickness 




Width In mm 






App.'Ox, 














Inches 


mm 


50 


7S 100 


150 


200 250 


300 


.5 


13 


X 


X X 


X 


X X 


X 


.75 


19 


X 


X X 


X 


X X 


X 


1 


.25 


X 


X X 


X 


X X 


V 
A 


1.5 


38 


X 


X 


X 


X X 


X 


2 


50 


X 


X 


X 


X X 


X 


4 


100 


X 


X 


X 


X X 


X 


6 


150 


X 


X 


X 


X X 


X 


8 


200 


X 




X 


X X 


X 


10 


250 


X 


X 


X 


X X 


X 


12 


300 


X 


X 


X 


X X 


X 


Length: 1.1 


33 m (6') 


2.44 m ( 


8') 3.05 m 


(10") 3.66 m 


(12') 




4. 


27 m (14 


=) 4.88 m 


(16') 5.49 m 


(18') "6.10 m 


(20') 



Probable 4' x 8= Pane! Size: 1220 mm x 2440 mm, or 

1.22 m X 2.44 m 
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BORING CHART FOR WOOD SCREWS 

Customary and Metric Sizes 







SILm DIAI'IETER 


ROOT DIAIffiTPJR 


Ehread 
per 
Inch 


or ■ 

Screw 


j,H '-J • 

of 


iiax. 

Head 
Di.?. 

/Inch 


Basic 
Dec. 
Size 
Inch 


Neare 
Dril 
Equiva 
Inch 


St 

1 

lent 
lam 


Average 
Dec. 

Size 
Inch 


Near 
Dri 
Equiva 
Inch 


est , 
11 

lent 
mm 




.119 


.060 


1/16 


1.5 


. 040 


5/64 


1 .0 


32 


0 


1 


. 146 


.073 


5/6^ 


2.0 


. 046 


5/64 


1 .0 


28 


1 


2 


. 172 


. 086 
.099 
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. 054 


1/16 


1.5 


26 


'2 
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. 1991 


7/eA 


5 • 


. 065 
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.225 


.112 
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5.0 
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?' . 0 


22 
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.5 
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.125 
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. 085 
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20 


5 
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.279 


. 138 
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5.5 
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, 094 


5/52 


2.5 




6 
7 
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. 305 


.151 
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. 102 


7/64 


2.5 


IS 


8 


.332 


. 164 


s/5:'. 


4.0 


.112 


7/64^. 


2.5' 


15 


8 
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.358 


. 1 77 
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^.5. 


i . 122 
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5.0 




4 


Q 

J 


10 


.385 


. 190 
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. 130 


1/8 


5.0 


13 


10 


1 1 

12 


.4 11 .203 


1 5/64 


n ^ ; 


. 139 
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5.5 


12 


1 1 


»438 


.216 


7/56 


,^ • y 


. 148 


9/64 


5.5 






12 


14 


.491 


.242 


1/4 


6 . 5 


. 155 


■ 5/52 


4.0 


10 


14 


16 


.544 


. 268 


1 7/64 


^..^ . 0 


. 184 


5/16 


4.5, 


9 


16 


18 


.597 


.294 


19/64 


7 • 7 


.20' 


1 5/64 


5.0 


8 


18 


20 


,650 


.320 


5/16 


8.0 
9.5 


. ?2 • 


7/52 


'5.5 


8 


20 


24 


.756 


. 372 


5/b 


. 26u 


1/4 1 6.0 


7 


24 
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ORTHOGRAPHIC PROJECTION COMPARISON 

First-angle projection isn't a metric method of drawing but 
a consequence of international standards. One of the main reasons 
metrication is taking place in the United States is to facilitate 
communication on the international level. Since many European 
countries draw in first-angle projection, it is important for the 
students to at least get a basic exposure to first-angle projection. 
The difference between first and third angle projection is that in 
first-angle the object as viewed is projected onto the drawing 
surface;) while in third-angle the object is drawn as viewed. A 
careful study of this transparency will clarify this idea. A metric 
drawing should specify first or third'^angle projection^ as indicated 
on the transparency. 
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